Quantitative analysis of 26 opioids, cocaine, and their metabolites in human blood by ultra performance liquid chromatography-tandem mass spectrometry.
A sensitive and selective ultra performance liquid chromatographic-tandem mass spectrometric method was developed and fully validated for the simultaneous determination of (in order of chromatographic elution) methylecgonine, pholcodine, morphine, hydromorphone, oxymorphone, norcodeine, codeine, dihydrocodeine, oxycodone, 6-Monoacetylmorphine (6-MAM), hydrocodone, ethylmorphine, norfentanyl, benzoylecgonine, tramadol, normeperidine, meperidine, cocaine, pentazocine, cocaethylene, fentanyl, norbuprenorphine, 2-ethylidine-1,5-dimethyl-3,3-diphenylpyrrolidine (EDDP), buprenorphine, propoxyphene, and methadone in blood. The matrixes analyzed during the validation experiments were as follows: citrated blank plasma for calibrators, fluoride blank plasma for internal quality control (QC), lyophilized serum for external QC, fluoride plasma and whole blood for authentic samples, and lyophilized serum and whole blood for proficiency testing schemes. Samples were extracted with cation exchange solid-phase extraction cartridges. The target drugs were separated and quantified in a chromatographic run of 8.1 minutes using 0.1% formic acid in water and methanol (with 0.1% formic acid) as mobile phase. The limit of quantification ranged from 0.5 to 2.5 ng/mL depending on the compound and the therapeutic concentration. The intra- and interassay precision was less than 15% for all the compounds (except for pentazocine and EDDP, which was <20%) determined with 2 internal and 2 external QC samples, and the bias was within ±15% (except for methylecgonine, which was <20%). Extraction efficiency was greater than 70% for all the compounds except for EDDP. Matrix effects were evaluated with authentic blood samples (n = 10), and they ranged from 47 to 95%, but they were compensated for most analytes using deuterated analogs as internal standards. Prepared samples were stable for 62 hours in the autosampler. This method was successfully applied to authentic samples (n = 120), involving the use of heroin, cocaine, tramadol, and methadone, and to proficiency testing schemes.